This paper investigates local crime's concern effect on confidence in the police using Two Least Square Regressions having as instrumental variable the individual distance to police stations. We explore data from the Confidence in Justice Survey conducted for the period at 2013 to 2014 at state of Sao Paulo. We find that an increase at the total crimes registered reduces confidence on police. Such results are more effusively in some crimes like drug dealing and rape. Exploring heterogeneities in the results we find that black are more sensitive to crime rate changes even living in similar neighborhoods in what respect to security. Results also show that who has already had prior experience with the police is less sensitive independently of the quality of police job at the time.
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Introduction
The police is the state's first-line representative with respect to citizens. Hence its legitimacy amongst the latter is of paramount importance in maintaining social order. Determining what determines citizens' motives for trusting or not trusting the police constitutes, therefore, a highly relevant subject in terms of public policy. Potential risk factors for violence encompass conditions at various levels: individual, family, community, and society at large.
In general, emerging countries are poorer than developed countries and also have large populations of young men. Leaving all other factors aside, these features are associated with higher crime rates than those found in developed countries. Becker (1968) models the objective function of an offender having as inputs the return on committing the crime, the probability of receiving punishment, and the severity of the punishment itself. It is therefore important to measure the determinants of trust in police, since this could create a variety of incentives related to obeying the law.
A brief review of the literature on the subject reveals an empirical ambiguity regarding the causal relationship between concern about local crime and trust in police. Some studies adopt the level of trust in the police as the dependent variable, and are therefore subject to influences by local conditions such as crime rates. These studies argue that people hold police accountable for local crime, disorder, and lack of public safety (Reisig and Parks, 2000; Sampson and Jeglum-Bartusch, 1998) . Other studies have examined crime rates as being determined, in part, by the extent of trust in the police (Povey, 2001; Reisig and Parks, 2004) .
Our paper reverses causation, treating crime rates as a dependent variable and examing its impact on trust in the police. This causal ordering is present in several studies that conclude that where residents perceive higher crime rates, and where fear of crime is high, trust in the police is consequently lower. Communities whose residents believe, for instance, that their neighborhood is afflicted by drug dealing and gangs are less likely to trust the police (Jesilow, Meyer, and Namazzi, 1995) .
Although public assessments of police have become the chief concern of a substantial amount of research, only a small set of studies has analyzed public trust in development countries. This study analyzes the relationship between concern about local crime and trust in the police in the Brazilian setting and thus seeks to contribute to the literature by examining whether regions that have higher crime rates have lower trust in the police.
The application of this analysis to the state of São Paulo offers other possibilities. Poverty in Brazilian metropolitan regions like São Paulo is rampant and has a multidimensional character in terms of public services, access to education, and income. Additionally, Brazil has a peculiar public security system in that its police forces are subdivided two classes: civil and military. The military police is more overt --it carries out most on-the-ground operations --whereas the civil police plays a more investigative role. This model tends to produce different perceptions by the population. Another of our contributions is to separately analyze different types of crimes, such as property-violating crimes, life-threatening crimes, drug dealing, and sexual offenses, each of which affects the population´s trust in the police in a distinct manner. This study is therefore relevant to establishing some explanations for public perceptions about the police. Understanding the population´s views on the trustworthiness of the police may help the police managers to improve public participation in crime prevention programs as well as broader police-community relations in Brazil.
We use data collected by the Trust in Justice Survey conducted by São Paulo Law School of Getulio Vargas Foundation along 2013 and 2014. To address the problem of simultaneity bias due to the correlation between trust on police and crime rates, we apply a Two Least Square approach using as the instrumental variable the distance of each respondent to their closest police station.
Our results show that an increase of 1% on total crime per capita rate reduces trust on the police by about 450 basis points. This impact is even more dramatic in the special cases of rape and drug dealing. It is only significant, however, for black persons and for people who have never had previous experience with the police.
This article is organized as follows: Section 2 discusses the empirical literature related to crime and trust on police and shows the institutional background of police work in Brazil; Section 3 describes our database; Section 4 describes our methodology and the identification strategy; Section 5 displays our main results; Section 6 opens a discussion about some subsamples of interest; and finally Section 7 concludes the discussion.
Literature Review

Does Concern about Crime Affect Trust in the Police?
In this study, we analyze the impact of crime rates on trust in the police. Citizen evaluations of the police are a critical issue for police administrators during the information technology era, as locality-based crime prevention and fighting strategies become integral parts of a new policing model mainly driven by data and technology (Rosenbaum, 2007) . Jesilow, Meyer and Namazzi (1995) show that communities whose residents believe, for instance, that their neighborhood is afflicted by drug dealing and gangs are more likely to be critical of the police than residents of other areas. The same is true for those who believe that crime is a serious problem in their neighborhood (Weitzer and Tuch, 2004a, 2004b; Weitzer, Tuch and Skogan, 2008) and for those who report that a violent crime occurred in their neighborhood in the past year (Weitzer and Tuch, 2002 ).
Our study is very similar in that it has adopted the accountability model. We embed survey respondents in their neighborhood context, which includes crime rates. Sampson and JeglumBartusch (1998) and Reisig and Parks (2000) both show that variations in neighborhood homicide rates are related to differences in assessments of the police. Their results are robust even when controlling for important neighborhood characteristics such as poverty and also for individual factors like race and previous experience with police. In this study our independent variables are different: we use life-threatening crimes, property-violation crimes, drug traffic and sexual offenses. The homicide rate, for example, is included in the life-threatening crime category. The idea is to analyze the difference between these variables in terms of their importance for trust in the police. Sampson and Jeglum-Bartusch (1998) show that cynicism about the law and dissatisfaction with the police are a routine part of life in places that have high crime rates. People living in such areas are rooted in experiential differences associated with their neighborhood context. There is a theoretical school that consists of variations on the claim that people hold the police directly or indirectly responsible for neighborhood conditions. According to this approach, social conditions, including fear and helplessness, are important variables in explaining the trust or the distrust in the police. Consistent with this view, Xu, Fiedler and Flaming (2005) conclude that fear undermines satisfaction with police. From their standpoint, fearful people, who disproportionately live in high crime, disorderly, low-quality-of-life neighborhoods, believe their neigborhoods are unsafe because the police are unable or unwilling to help them.
High levels of social disorder signal to residents that law enforcement has lost its grip and that police protection is not to be trusted (Ren; Cao; Lovrich; Gaffney, 2005) . Reisig and Parks (2000) and Velez (2001) show that residents of higher crime areas are more likely to report that officers perform poorly in maintaining order and fighting crime, that the police treat crime victims unsatisfactorily, and that the police are unresponsive to local issues. Likewise, our study analyzes whether the public's perception of trust in the police changes when the crime rates change. There is the problem of a potential endogeneity between trust in the police and crime rates. Simultaneity issues are also likely to be present because people who have lower levels of trust in the police may disobey the law more often than other people. Respondents under such conditions may be naturally averse to the police. To put it another way, respondents whose neighborhoods are afflicted by drug dealing and gangs are more likely to distrust the police. We will treat this problem via an instrumental variable approach, to be presented and discussed in the next section.
Institutional Background
There are three police jurisdictions in Brazil: Federal, Civil and Military. The Federal Police is a judicial force charged with investigating all crimes that may interest the federal government. Their responsibilities are mainly investigative, namely: illegal international drugs and arms trade, terrorism, human smuggling, and any other crimes directed against the federal government or federal officers; their role is analogous to that of the US Federal Bureau of Investigation. Apart from typical criminal investigation works, the Federal Police Department also has many administrative police tasks, acting in particular as the chief Brazilian immigration authority. It additionally oversees the National Arms Control System (SINARM) and represents the National Central Authority as the liaison between Brazil and Interpol.
The Civil Police is the investigative state-level police force. Each of the 26 Brazilian states has its own Civil Police department, as does the Distrito Federal. Its role is to carry out detective work, forensics, and criminal investigation; it acts as a state bureau of investigation. Its main responsibilities are criminal investigation, vehicle registrations, support to judicial system, and issuance of the national identification card and of driver licenses. The Military Police also is subdivided by states. Deployed solely to act as a deterrent against criminal acts, they do not conduct criminal investigations. Their main responsibilities are uniformed patrol and crime prevention work, was well as civilian emergencies, which are dealt with by the Military Fire Fighters. The state Military Police Forces evolved from the former State Public Forces, and were originally inspired by the U.S. National Guards as actual Army Units designed for territorial defense. The Military Police are charged with investigating their own members' criminal misdeeds in cases subject both to the Civilian or to the Military Criminal Courts.
Data
Our database covers the quarterly Trust in Justice Survey conducted along 2013 and 2014 by the Getulio Vargas Foundation. These surveys were obtained via telephone calls over a period of twenty-one months. The population of the survey is constituted by persons who live in São Paulo state. Each respondent is an individual who represents a selected household, is of any gender and is over 18 years old. Our sample consists of 721 respondents in 2013 and 284 respondents in 2014.
The question on trust in the police admits four response categories: 1 = not at all confident, 2 = not very confident, 3 = fairly confident, and 4 = very confident. The trust in the police variable is a dummy which takes value one when the response is very confident or fairly confident, and zero otherwise. We created a dummy variable that takes value one when respondent i responds 3 or 4, and zero otherwise.
We use five per capita crime-related variables, namely total crimes, life-threatening crimes, property-violation crimes, drug trafficking, and sexual offenses. Life-threatening crimes include homicide, robbery, kidnapping, and physical aggression. Property-violation crimes include robbery and theft. For each category, we have the per month number of crimes reported by police departments in the state of São Paulo from 2013 to 2014.
Our data on crime numbers come from the São Paulo Public Security Secretary (Secretaria de Segurança Pública do Estado de São Paulo) and only reflect reported crimes and victim information such as intentional homicide, rapes, drug trafficking, and armed robbery. Victim statistics are probably the most reliable source for violence-related data in São Paulo, because the São Paulo state law enforcement agencies compile of statistics for these types of crime. The police departments are heterogeneous in terms of size. Because of this, we constructed the per capita crimes variables using populations from sector censuses of the police stations in São Paulo. Table 1 describes the main characteristics of per capita crime variables, our trust in police variables, and distance to police stations. As can be seen, 32% of respondents declare that they trust the police, and the average number of per capita total registered crimes is 0.37. The most common type of crime are property-violation crimes, with a rate of 0.297. Table 3 displays descriptive statistics for covariates. It shows that 42% of respondents have had previous experience with the police and that 25% among these think that the police had performed well. Of those who have had previous experience with the police, 54% are female and 48% are black. As for women who have had previous experience with the police, 53% of them stated that the police had done a good job. However, only 45% of black persons who have had previous experience with the police stated that the police had performed well.
Our sample is similar to overall São Paulo demographic data in terms of gender and race. In our sample, 51% of respondents are female and 7% are black. According to the 2010 census the black share of the São Paulo population is 6% and the female share of the population is 52%. Households with monthly per capita income between 0 and 1 minimum wages account for 43% of households. For the São Paulo population as a whole this share is 42%. Households with monthly per capita income between 1 and 4 minimum wages account for 40% of population. In our sample the corresponding share is 38%. 
Empirical Approach
Identification Strategy
There is a well-known debate about the roles of geography versus institutions in explaining the long-term development of countries. For example, Acemoglu, Johnson, and Robinson (2001) argue that geographic conditions, particularly high disease burdens, affected European settlement patterns, which in turn led to extractive institutions in non-settler economies and development-friendly institutions in settler economies. It is nevertheless worthwhile to consider the institutions and the provision of public services at the micro level within a country, as this allows one to examine in detail what kind of institutions matter and moreover how they are viewed by society in terms of trust.
Geography can have an indirect effect on the levels of trust in institutions, including in the police department. Rodrik, Subramanian, and Trebbi (2002) show that the distance and the integration between geographic regions explain the emergence of some regional elites as well as the quality of some institutions. According to them regions that are distant from major economic centers tend to exhibit lower rates of economic and social development. They also show that geographically distant regions exhibit the greatest social inequalities and are the most socially vulnerable. Glaeser (2005) provides evidence that when inequality rises the returns to crime increase for the poor, because (1) victims become richer, and (2) the opportunity costs of crime decrease as the poor become poorer. He also shows that the rich tend to desire a legal system focused on protecting property while the poor tend to be more concerned with preventing interpersonal violence. These divergent goals diminish the societal willingness to invest in a mutually beneficial legal system. On the whole, poorer areas tend to have fewer public services when compared to less poor areas. Although this study does not analyze the effects of economic inequality, it does use the distance between the respondent's home and the nearest police department as an instrument for crime rate.
Some studies show that trust in the police is lower in places where residents perceive higher crime rates. Communities whose residents believe, for instance, that their neighborhood is afflicted by drug dealing and gangs are more likely than residents of other areas to be critical of the police (Jesilow; Meyer; and Namazzi, 1995) . The same is true for those who believe that crime is a serious problem in their neighborhood (Weitzer and Tuch, 2004a, 2004b; Weitzer; and Skogan, 2008) and for those who report that a violent crime occurred in their neighborhood in the past year (Weitzer and Tuch, 2002) .
We use the euclidean distance from a respondent's home to the nearest police department as the instrumental variable for crime rates. In order to find a causal effect we must have that the only way the distance of an individual to the police station can affect trust in police is via the channel of affecting his or her neighborhood´s crime rate.
Our argument is that the distance between the respondent's home and the nearest police department does not affect directly the trust in police, because the choice of where to live is not directly associated with the level of trust that people have in police, but it is strongly related to household income. Thus, our exogeneity hypothesis is that the distance between the respondent's home and the nearest police department affects the trust in police only through crime rate.
One specificity found in the instrumental variable approach is that our results must be interpreted as local estimators (Angrist and Pischke, 2009 ). This means that, under the hypotheses described above, we are estimating the causal effect of crime rates changes on trust in police only for the subsample of the population whose perceived crime rates in their neighborhood are somehow affected by distance to the police station. Otherwise our estimators no longer would not infer a causal relationship.
Econometric Specification
In this study we test the hypothesis that trust in the police is affected by changes in crime rates.
Assuming that different types of crimes can have distinct relationships to the populations' perception of safety, we run regressions for four kinds of crime life-threatening crimes, property-violation crimes, drug trafficking, and sexual offenses.
Ideally, our experiment would involve observing and comparing the same individual's trust in police in two distinct situations: one where he or she would be exposed to average crime rates, and another where he or she would have contact with a slightly higher crime rate. Given the impossibility of such a task (Holland, 1986) , even if we ran an OLS regression of trust in police on crime rate we would not obtain an unbiased estimator due to the classic problem of 'bias of simultaneity' (Wooldridge, 2010) . This problem consists of the fact that at the same time that changes in crime rates affects trust in the police, variations in trust in the police can change crime rates.
In order to understand the second relationship, assume that in a region where people trust less the police they are more likely to commit crimes. As OLS incurs in biased estimators, we ran Two Stage Least Square Regression (2SLS) as defined in Hayashi (2000) . Our idea here was to find an instrumental variable that is at the same time correlated to crime rates but not correlated to the deviation term in the regression. We adopted the distance of the individual to the closest police station as the instrumental variable for crime rates. The estimation can be described in two stages:
where equation (1) represents the first stage and equation 2 the second stage, 1 is the coefficient that measures the relationship between trust in police and crime rate that we want to test, and , ′ is a vector of covariates that we use as control variables on regressions. The control variables are income dummy, gender dummy, race dummy, marital status dummy, schooling years, formal contract status dummy, employment dummy, and quarter dummies. Table 4 presents Two Stage Least Square results as described by equations (1) and (2). We note that for all kinds of crimes an increase in crime rates is negatively related to trust in the police. For instance, if the total per capita crime increases about 1% then trust in the police decreases by 4.5 percentage points.
Empirical Results
The effects of property-violation crime rate changes are quite similar to those of the total crime rate because, as pointed out on Erro! Fonte de referência não encontrada., most of total registered crimes relate to private property. In the same way, drug dealing and sexual offenses have a much greater impact on police trust because their statistical incidence is smaller. Increases in drug dealing and sexual offenses draw much more attention from public opinion than private property crimes.
Our evidence corroborates the existing literature that uses surveyed data to identify variables associated with citizen satisfaction relative police. Reported concerns about public trust and trust in the police rely on the assumption that trust shapes public cooperation. Measures of public satisfaction with the police are also important because perceptions of the police affect citizen cooperation (Weitzer, 1999) . This result suggests that government should have the police engage in trust-building activities in order to increase public approval of its services. Note: *, **, and *** respectively indicate significance levels at the 10%, 5%, and 1% levels. Significant results (at 10% level or better) are in boldface.
6. Discussion
Does Past Experience with the Police Have any Impact on Respondent Opinion?
Section 4.6 has shown a negative relationship between crime incidence and trust in the police. Important questions, however, arise regarding to what degree crime incidence can be attributed to police work, as well as what are the consequences of adding other variables, such as poverty, income inequality, size of young population, or law enforcement.
It is reasonable to assume that a large share of population has never personally demanded police service. This probably affects the population's perception of police responsiveness to crime. Table 5 displays 2SLS estimates for the crime incidence effect on trust in police for subgroups of people with (PANEL A) and without (PANEL B) past experience with the police. As can be seen in the first stage report, in all cases the instruments are quite strong and there are slightly fewer people who have used police services. The results of the second stage are quite interesting in that they show that, for the subgroup with prior experience with the police, rising crime incidence does not affect trust in the police. In contrast, people lacking past experience with police work do not have a statistically significant impact.
Yet more interesting, we have found that their coefficients are higher than those estimated for the entire sample. For those who have had not have a prior experience with the police, an increase in total crime of 1% decreases total crimes by 5.3 percentage points. This result suggests that people update their information set about police work once they have had a closer experience with police work. Apparently they tone down the responsibility ascribed to the police for crimes once they become more familiar with the institution's work. Moreover, depending on the results of the previous experience with the police, people might trust the police in a different way. In order to deal with this we have run our exercise subdividing the sample into people have had a Previous Experience with Police high rated and people who have had a bad previous experience.
As can be seen on Table 6 , in both cases little impact occurs. Thus it seems that if people were to somehow become more familiar with police work they would likely attribute less weight to police responsibility in crime rate variations. This seems, however, not to depend on the results of their past personal experiences. Notes: *, **, and *** respectively indicate significance levels at the 10%, 5%, and 1% levels. Significant results (at 10% level or better) are in boldface.
Does Skin Color Matter?
If previous experience with the police is a condition that relates crime rates to success of police work then we should expect that two different subpopulations with exposures to high crime rates would attribute different rates to police work, depending on its efficiency. On the other hand, if crime rates for the two different subpopulations are very similar then we should expect that trust levels in police are quite similar. If this is not the case it could be due to differences in sample demographic profile, or because of different treatment by the police. Table 7 shows that neighborhoods near police stations where black persons and non-blacks live have very similar crime rates. Despite this, police trust is remarkably higher for the subpopulation of non-black persons than for that of black persons. As mentioned in the last paragraph this is a case of different demographic profiles. Erro! Fonte de referência não encontrada. shows that the black subsample is younger, less schooled, and slightly poorer than non-blacks.
We decided to run the Two Least Stage Regressions of Trust in the Police on different kinds of per capita crime rates separately for the subpopulations of non-black persons and black persons. In these regressions we control for demographic and socioeconomic variables that could differentiate the groups in the ways described on Erro! Fonte de referência não encontrada.. Even after controlling for such characteristics, black persons and non-black persons were still different in their perceptions of relationships between crime rates and trust in police; this must be due to the kind of treatment that they receive from the police. Notes: *, **, and *** respectively indicate significance levels at the 10%, 5%, and 1% levels. Significant results (at 10% level or better) are in boldface.
As can be seen on Table 7 , crime rates seem to affect trust in the police only for the black subsample, who already on average tend to trust the police less. These results are much stronger than those obtained for the entire sample, which is quite interesting. It is not possible to state with certainty that this result derives from racial stereotyping by the police. But the results do indicate that if trust in the police is an important aspect of crime combat, then public policies should pay special attention to interaction with particular groups such as the black population.
These findings are similar to those reported in prior work on trust and trust in the police. Tyler (2005) shows that minority-group members are more distrustful of the police in the US, with black Americans expressing the lowest level of trust. Trust in the police seems to reflect more than simple fear of crime victimization or concern about crime and neighborhood conditions. In New York City, for example, the New York Police Department (NYPD) is widely credited with reducing violent crime to record lows. Nonetheless, New Yorkers, especially minorities, express widespread discontent with the police (McArdle and Erzen, 2001 ).
Conclusions
In the present article we discuss the issue of trust in the police, associating information on crime rates to the geographic location of the respondents. Acurate predictors of trust in the police may constitute an important tool for raising the expected cost of committing a crime.
In order to achieve this, we have deployed a Two Least Square approach for dealing with the simultaneity bias problem between crime rates and trust in the police. We use the euclidian distance of each informant of the survey to the closest police station as the instrument. Our results point to a negative relation between increases in crime rates and trust in the police. Such results are even stronger for less common crimes such as drug dealing and rape. We also showed that those respondents who had had previous experiences with the police do not seem to associate police work with crime rates. This holds true even when the previous experience with the police received was poorly evaluated. These latter results stand in stark contrast to the respondents who lack any previous experience with the police.
Finally, we did not observe considerable differences in crime rates depending on the availability of police stations, controlling for black and non-black residential areas. Despite this, black people tend to trust the police far less than do non-blacks. This suggests a problem of racial stereotyping that merits further attention.
